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ABSTRACT : 

PURPOSE: To control the quantity of a catalytic element introduced 
precisely, and to introduce the catalytic element selectively in a 
method, in 

which crystalline silicon is obtained through heat treatment by using 



catalytic element promoting crystallization. 

CONSTITUTION: A mask 21 consisting of silicon oxide, etc., is 
formed one 

amorphous silicon film 12 formed on a glass substrate 11, an 
extremely thin 

oxide film 2 0 is shaped, and the aqueous solution 14 of an acetic 
acid salt 

solution, etc., to which a catalytic element such as nickel is added 
in 

10-200ppm (adjustment is required) , is dropped. The whole is held 
for a fixed 

time under the state, and spin-drying is conducted by using a spinner 
15. Heat 

treatment for four hr at 550°C is performed, thus acquiring a 



the 
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crystalline 

silicon film. In the constitution, the concentration of the 
catalytic element 

in the completed crystalline silicon film can be controlled 
accurately by 

adjusting the concentration of the catalytic element in the . solution. 
Crystal 

growth can be executed towards a region, into which nickel is not 
introduced, 

from a region, into which nickel is introduced. 
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UPlSaa* ±tf/*fcf4*JIMtSff 5 C t K «t DIME* 

«5c**«ffi b T«»sn&»w> & Kr83^«7c3d**s b 
tuft tittB*»«a*no»aiSfi*fTt>r 

DDll*ffiafeJ;t;/^fe«^fig*fSfT5 C tic* DfltG^ 

£*-rs c £«M£r£¥«#£«©ffsH£ft. 
[mm 4 1 M$a i as*** 3 k*v>t, 

a*©ISJMb*«l* , r*4JiUc*i:l/TFe, Co, N 
i. Ru, Rh, Pd, Os, I r. Pt, Cu, Au 
* 6»tf ftfc-«*fctt**a»©7C»]WliV» Stt* £ 

MMM 5 ] M$g 1 75Stt#« 3 ICftUT, 

«*K*K3*Asns&fS7c*©««#, i x i o i6 at 

oms cm-'~5 X 1 O l9 atoms c nr 3 

6 ] ItjfcB 1 7>Sif#9i 3 ICcfc^T. 

T^^s«iij6-r*»»tt, mas**, s^g*. wist 
[■Mm 8 ] n«a i nmmxm 3 tester, 

M&l 9 ] M*g( 1 75S»*« 3 C*V»T, 
3t«WtUTl'-1f-3t*fctt3tet©JI8Jt)Wf*3n*C 

1 0 ] m$m 1 nmmxm 3 c*v»t, 
7c& swrr * cticto xff ten* £ £ 
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[0 0 0 1] 

Mat±©*lfli»IF] sftraHMOttftftTS***** 
[0 0 0 2] 

[£&©&«] II*f#Sffi^ilH7>yX^ 
(&TTFT$) tffJOSnTlri*. ICTFTIi ££ 

■»K««*»ITV»**«. #tc«^#gfi. #IC7? 
r-f 7^ h U y *Xffl©«^jSS«©#H*fcBt*t& 

[0003] TFT\zm%2ftz#m*m#tVT:\i. 

Wtt3&USV>t^5WHl*t**. TFT©#tt[6j±£#£ 

[0 0 0 4] bjj>b&*»6, HfflfkickiiSAfctt. AIM 
fiS**6 0 OCgLkoa&Tl OttM£U:©l$m&tttt 

©**«w*JHcffl^6n*3-n>ir7 0 5 9#5X 

«^7xs^*«5 9 s'c-cabo, a«©*ffi8Kb£#* 
50 bfc#&, 6 0 o < c«±©Micei^g*t*5. 
[00 05] C5s?g©«S] *5gBj#6©ef^tCckn 

fci;MB*©7G*s«RK*«a-ff, b**atjns»-r* 

£<hT?, 5 5 0t, 4*mRR©fta*m'?ttM:*ff 

[0006] ±e©«fc5&**&7c* <&ftfl:&tti&-t 

a, ¥ff¥«ffias^tt»taffl©:/?;CTcvD8B 
«^«tf»«ffl^. 3«*&ia**R© 

Btfc*«7cS(l©»Al&ff*5^ffiT»4. 
[0 0 0 7] b*>l,fc*»&, ±C©J:5ft5c*Ji«*»# 
*t^4fC#ftbTVi5Clttt, C.n6¥£#£ffiV>£ 
*B©fll«Itt^«ft»«*tt*B#f -5 t>©T?* 0 * 

[0 0 0 8] W6. ±E©r:yy;Mf©IMMI;*«Ufc-r 

50 »*ftb&a*+fc»*«***nft^ 



3 

[0 0 0 9] ^y^£&«7n3i£Lfc«&fc*5 

(1) ^?XT»ac±oT=y^;nfe#»ita**± 
«. 

(2) ftSA©^^^. = v$r;H£*Abfc«iiW» 

(3) «»ST=y^**S«a*«±C<«Kl/«:« 

[ooio] ±e*b*»6. ■fyx^mmiz^xmx 

(H) *«fifi«safl:oiRt««Bi/TVi*t#^6n-&. 

tooii] #iknmm®<D%mmmv>frizMMm<D- 

[0 0 12] 

[fswawft u«t5 tresis] *56w«. ^rtc^^ 

(I) &JS7c5f§©ft£ffliiPbT$AU -e©S£g/MB 

(2) ftMHt©»n*atf}-*. 

[0 0 13] 
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4 

Sfctt3eilHlt*tf5Ci:K:J:»3mE#«ia*ll*lt» 
[0 0 14] ^©^^©tt^tt, #AKg*M<Z>*lBe 

10 tf5!ltCJ;OI«B*JII5c*JW(5UTfi«»S*l&«l«*» 

[0015] ffi©^Bj©#i^tt. ®&3m*^-?z>&fo 

[0 0 16] *fM!©lljji*IIUB'r*Ei:KJ:-3T«T 

(a) »«<fK*w-**R7c*a«tt. ?#>mmzfflw 

bUSIItt £<k 0 SS»*0-?-©7Gllf ©**,fc 0 < f5 

(b) »«t#6»^3tf«©Sffit*tg5jttUTV>n«, 
^JR7C*©#S»3iSI^©#Aft«, ««>l»lc*»t** 

50 (c) #g,w&%mo&mz&mtz&m7im&3i\z%i 

^Stc^^^AT^^. 
(d) T7^t«HT. aiRttK*R7C*S*A-r*C 

[00173 #Ana*iuictMft£i»-r«7G*e 

flSfc*ibT£*tf*4:^3ttftfc, l*fc*MR 
40 3tt*CiC«kD£*1«i^5jtft£©W2F*£tt. 
[0 0 18] ajR5E*«*trtH*ibTtt. Ctttttt? 

[0 0 19] ftfcjKtbT-y^&fflK EOSyflr* 

ibTi&ASn*. £ ©d s/ TMt&m <h b T«, ft& 
Wfctt*flS=yyjk ««=v$r;k «»-y^;k ft 
K=yfr;k ^fc-y^;k mzzytrfc W&~ytr 



5 

y T)V. v *r)Vfr 5 mttltz h © to 5 tl 

[0 0 2 0] S&a*7C**attWiil,T. «ffitti§ 

[0 0 2 1] Z. ©#&«X y >rMt=. y 'rlVfcG® b h 

[0022] sfc^jR7c*ft^rs-a-&»«cisiiBfiH!fe 

[0 0 2 3] ^S^ttLTXy^mfl^ffl^S^S- 
[0 0 2 4] &US£^fc©«, ^STt^TSS^'^^ 

xv;^ 3 ><DtB%ttftzmtoTb&to. 

[0 0 2 5] r3.*>zne>OZ.t\t. &JiUc*£l,TXy 
[0 0 2 6] m&it*®&?Z&m7tmtLT-y>T)l 

*«**. H©«#tt. 1 0 0A«T©m»»flJI**-f 
[0 0 2 7] *&, *MEtt/T2-X?-A^*-y->»n 

S^ifl^*»^CfiiS»fc#SK«3f{«t»'\©^JS7C3)t© 

[0 0 2 8] »»C^S-a-**JR?c*©»S. ■€■©}«« 40 
©HSifcfetfHrr***, «»©««! tl/TI4=yy;i* 
tLT^fSfC^LT2 0 0 ppm~l p pm, $?£L< 
«50ppm~lppm (M&J?) i-r^dt^Si 
Is to. ctitt. £flfcifc7«fcfctt£&'P©xy>r;|,SI 

[0 0 2 9] ±e^«7c*©«F4K>t>C«i(t«jUe», # 
SRS^K*(C«Aan-5^JS5t9g©fi (g&WlCfIS 

5) *U x 1 0 18 ~5 x 1 O l9 atoms cm- 5 <hft-5«fc5 

Ktt«rn«±K *&. JMMta*n*ic«A3tts so 



ftM¥8-7 8 3 2 9 

&«7ciii©sstt, ffift©flwmnicJ:oT<bMfp?ni 

ft*. *9m«i(i|c*(t«ftlUc»©MEBS 
IMS (25fc-f*>»«HS) TlMten*«*tt©i:£ 

[0 0 3 0] £fc, fc*5n*S^«*«SMR«tefc 

*ot, ia*i*snfcg«* &a*ii©micflMW 

aj*fi*ffitttori:i:*«Tr#-5. ;:©a*Bi©ffiic«ii« 
¥frft ir i^ft^fi^ff ft t>nfc««&*w«i« t» 

[0 0 3 1] *&C©«#fifc*|&fcS#fr&feft&* 
*«. &*7C*©««*tffiV»££)W«a»»&ftTV»-5. 
¥*raB©iBttJMWt£l/T. igatta^KSfJfflT 
SCtBSrfflT?****. JgttMB*'p££»*S7»li4fe© 

»lli«*«tffftton&*««fflV»T*J»#811©iSttJi 

[0 0 3 2] *&;:©«*lAlCtMllj«ftUfc**tt, IS 
*tt© ft Jt#ffl fc»o TtMHUhPtiFft t T V> -5 © T. 

feae#fc«t**^'j7©«sst-t»if»*^ft<-r 

[0 0 3 3] **9lfc*^Ttt. ftJ&G*&lsT=y4r 

*©ISHIfflT***«7C*©flaiiUTtt, Fe, 
Co, Ru, Rh, Pd, Os. I r, Pt, Cu, A 

u 6atfn&-asfc'niK»aa©7n**fflv»-5 c t 

[0 0 3 4] &R5ciil©gA#8;«. *igffl«>7 

^3-;wpo»«sffln«ctcis)esn*t>©rtta 

[0 0 3 5] *5SWKJ:oT#6nfc«fitta*RSffl 
^S^tCioT, PN. PI. N I -?-©ffl©tt^l$J$ 

&£4>ft< tfc i o*-r«sttffi«*«^-rs*««:s 

^©i^ft^^SfitL-T 
tt. »Sh7>^^ (TFT) , y^f^-H. 3frfe> 

[0 0 3 6] 

Bdtffi 

GttMl] 

[0 0 3 7] MlirvB, feSftSafifS^ISTCj!! 
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Stel 0 OmmX 1 0 OraraifS. 
[0 0 3 8] *r, ^SSa^S^XTCVDS^ 
LPCVD&fc:J;oT#||R3tjJ§8l£l 0 0A~1 5 0 

oA©jns (charts. ££-m> ^xtcvdsc 

± o T$M£*M 1 2 £ 1 0 0 0 A©JP3 iZ^Mt 
*. (01 (A) ) 

[0 0 3 9] -£LT, mi&tfa&BftKft&QNKfc 
»t7yWttaftff^, fCM«13$10~5 0 

BftBI 1 3 «ffi»©fc©IE«&£|Jft tt^WT!****, 2 

oASBTraataMLsn*. zcTttBJMMMWnr 
©uv*omtcj:owisiii 3*jjuir*. &R*ft 
«. »**H»«i»K*v»Tuvft5»iBJia«i-«j:tK 

fcft « ^ * ©t? t> «fc £ fciSBfl;** fc J; £Ma Ic 

[0 040] C ©ftfcM 1 3 a. y 
H>MKmK«ft«rr«XST. #&B«Sl§«©gB£ft: 

&©t>©-e&s. en^t*, #M&$gt©&B.ic£itB 

V»TUS: 5 ©T. #BW£»R©*B£frlCXy$-;|,ft 

[0041] o^ftc, m&m&m* kx y wemtn l 

fc»B«»*«ff*. xy$r\fr©WStti 0 0 ppmt 

*i/Tc©iHMiMHK#M(a*iii 2±©k 

ftMl 3 0gBl;2ml«TU £©««B£5#ffl#& 
f£. *UTXK^— *fflViT^tr>H7-f (2 0 0 0 
rpm. 6 080 *fr3. (01 (C) . (D) ) 

[0 0 4 2] mmmm*\z&ttz>-y+r)v<D&m^ 1 

.DpmEU#*L<ttl 0 ppm«±rafen«Hfflic^ 
-5. it. BB£UT2-X5^A^+f>g-y^;p© 

[0 0 4 3] C©XyfrJWB«©JMriS«, 1BHS 

1 2©»HK*A~icSA©^l%©gl»**f *Xy4r 

fc^3©tt. 5S£fcgtfcfcoTV»S&ttlH&&»r». C© 
[0 0 4 4] ±G£B©B:i|r©ft. 5&HHE-©ttflR&ft 



*K1 2*\Z$l£ftZ-yf)l<D&BlZffl®?ZZt& 
T?**jJ». ftfe**&MflB?l2£tt©ttK-?e*. 

[0 0 4 5] *LT, JPJ»jPK*V»T, £#£B&>PIC 
*^T5 5 0«, 4I^M©l)Dj|fS5aa&fT5. £©*££> 

sis 1 1 ±ir^$nfci(gsttswrs3i*»R 1 2 « 
[0046] ±tB©io^a«4 5 ot;~7 5 ot;©ia 
*Bs*<b*»t&tffcs-*\ flua**jwsTr*. * 

©»Btt©BB***BfcUTl,S5. ftoT, g«£L 

T*9^at**fflv»fc»&fctt. ±tBiD^aie©fi 
Ktt, 4 5 ot:~6 0 ovomm-vn^ctufltif^L 

[0 0 4 7] ttTttHlJIMBai&ff5«fiSL&3&t, SO 
HMfiafcflMHLT, *&ttMW^©ftfeDKl'--lf- 
*©JH»^ai*©»W*ff3©"P'bJ:V». «ittt. Aitft 

jaaotts&tttfttw— »f-3ts&ttaBt©«»*ff3 
v— v-y££rz\mK<DmM<D'&\zM®MmzfT 

u a6c»«Maa&ff5*js. i*-— tf-jts&ttaat 

©«»tH«flclllS»Sff5^& Hfc**^ 
•5. .ft*,..CCT*»5JnJIMtt*i:tt» 4 5 0 *C~ 7 5 0 

•c. ^7^s«©»i»ttS:^a:-r5^&«4 5ot:~6 

0 0'C©ffl«'T?fT3J:ij8«a*UVJ. 

[0 0 4 8] wawiicinTtt, #a«a*«±fc& 

#SR«*K©/£Kt(rfc&«7C*£^*U&fc«£fflV> 
50 T. T*H±»C*«7C*S*Arntf -5-1/ T, & 

vfrzmzmmm*>i>-if-yt<DmM*:ffz.ii&K. 
[0 04 9] &mn 2 ] *nmm\*. mmm 1 k^t 

T^fcRttiBKBT*. JMW5Ctt, 1 2 0 OA© 

BfcasKexfWKKi*. z.omtammm&?7>>? t 
Lxm^mz- v wizmx? -s^jTab «. 

[0 0 5 0] B2(C*ldtMK:«it«^Hxa©«EK& 
S-T. *-f, ^77Sfi (n-^7 0 5 9, 1 0 c 
40 m^) ±{CTX ^ t^*Bft;a*K 2 1 £ 1 0 0 0 A£* 
±. CCTttl 2 0 0A©JP3fcjjU*f*. C©B^S 
BM2 1 ©KBIC3V»T». »9l*«©IIBiCJ:d£:5 
0 0 ATr"bBB*»ttlr»Cift«BUT*D, Mft^SBB 

[0 0 5 1] *UTB#©7*hUV/^-n>ifia 

= >yr*. ^E-UT. B*»Ba*fc*ft-5K^.«|©||g 

wtb v»»flsa«B 2 o <£^ig-r « . z. ommmm 2 

0©f^©«, KBSBftfTUV^^s^WBIrt-SJ: 
50 t\ZZi-oXft-f2.t>ftZ>. ^*5Jl©Bfka^K2 0©JP$ 
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\t2 0-5 0 Anmt%Z.t>tl% (02 (A) ) . ft, 

[0 0 5 2] ^o«ii:inT. m&mitmmzio 

0 p pmOZy^mi/fi:SSSi§SS 5m 1 ®T 
( 1 0 c m3»t£©<§£) -f*. tfe^OBR. XVi— 
T?5 0 r pm-Cl 0#O^hT>3-hSffV>. 
£flEC**-fc*Hfc#£Stt*. 2£>lc;i©#!i£5# 
|8]&ftl<&&Xh?:J— Sffl^T2 0 0 0 r pm, 6 0ti> 
<DXtr>F7-f£ff5. &*5!OiSl»tt, Xtf±-±t 
*5^T0~1 5 0 r pm0@££3-&&#e.ff&-3Tfc 
«fcK (132 (B) ) 

[0 0 5 3] -£LT5 5 0« («9R9Hft) . 4HIIJ© 

nftofcm^ifc&wciBJidiji^ffton*. 02 

(C) K*V»T, 2 4 3&t=y^rJWlt»*A**UMWIS 
fc*«T?** fc ££2 5©M««, «W8. <1 1 1) $fcfr 
[0 0 5 4] *§Mt«K*V»T, gft&ft. «J$l$ffl£ 

B, 1 x 1 O ls atoins cm-'~5 x 1 0 19 atoms cm-' 
©«Hrti**C£#ff*LK Ctltt, lxiO I6 at 
oms cm-'fiTFWWET***:. JBOft&ltlJt-r«%Jll 
S#4ili^T§f, 5X 1 0 1 'atoms cm-«EU:©ai 
^R7C5S©^»(Cj;oT, ¥$#<!:LT© 

[0 0 5 5] fiU*'<&J:3fc. tt#l*llCl$A#tj$ftls 
fcfii«tt^«7C3fi©Sg*t/jN3 < . <b«Att#t&ff 
T<&-5©T, £©&«£#$#8B©ett®8iLTffl 

3 cticjco-c, fl&mfM 

[0 0 5 6] **IS«!K*t>Ttt. 

mt7)is.-v&. smiths a, v*j 

<. W*fcfl&fcBSi3faijSil£©#JIIgH\ l£©»3# 
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[0 0 5 7] OHM 3] *£JMt2. &JR7c3§-?&£ 

[0 0 5 8] «©I8»» *SSM 1 *&tt*H«2 fc« 
Lfc©iR«|-r<&S. *&, C©=yy;Pft^r*Lfc7 
io ;kn-;i/gattt. #Ma*grFK«MiT*©Tr'bJ: 
v». £©*£\ #SS«*K©^«IC2:©^SXbr 

■5. 

[0 0 5 9] «TJWW9fc*#*WS8T*. -y 
>TMk-&mtLT. ^y^r)V7-t^)V7±b^-b^m 
ST*. £©»*«. 7;p3-;Hrtr»T*0, SHIM 

20 [0 0 6 0] 7JV3-;PttTttX^y-;USffl 
^-f^y-MZttlfBO-y^r)V7-t^)V7-tb 
%—b&-ytr)MDm\Z&WLTl OOppmCWJ; 

[0 0 6 1] *UTj:©»«ftl|s«i3t*BI±fc*iirr 

5. fcfe. #M3*K& Hfc3i5Si©T«!l!SI (2 0 0 
OA]*) *t»j*3ft&l 0 0mm&©#7X£«±f;:l 

0 0 0A©ffST^7XTCVD^T^Lfcfe©TS> 

[00623 ±.m#&mmmm±^<D®m<Dmmt, m 

ttS. Ctl\t, 7)Vn-)l<D&mfttMWD*:1\&V*>/b 
SHCifcjEH-rs. uCTH lOOmmAOill: 
Mb. 2ml©«Ttr*. 
[0 0 6 3] -5-LT. £©#»T5#|«HR»T-5. -e© 
XCr- *«v>«JI*ff3. -©SR. Xtf^— tti 
5 0 0 r pm-Cl#R@4E3-B--5. Jl©^tt. 5 50 

[0 0 6 4] CHJSM4] ^«7ClflT*-5 

9t&&§,mmmm±.izmffi-z>mn&z. 

[0 0 6 5] *HS509(C*5ViTtt, HiUTO. lmo 

1 / 1 ©«»*fflV>*. £©«8K©f 

*»5 0 p pmt^5<t5lC. =y^©»**»)8»U 

[0066] (.mmm5) ^mmwz^xu, nmm 

2t^-r«fc5fc=y^*a*?WC#AU 

50 ^ttff;H ^*»j*-ra«ft*"r. Ji©«fcp^«i^ 
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[0 0 6 7] *£J60!|te, /i'T^^Vh'Ji'XOBi 
©fWWCffl ^ 6n* T F T ©fPiSIg lC 5 ©T* 

So ■ s (C2fM#i®fmxa«^r. *t\ s«2o 

lftttHH/. TEOS (f-h5 -IMPS" t 

0 0 OA©®*fc3£3Si©T«Jlg|2 0 2«Mtr«. 
[0 0 6 8] -f-l/T, X^XvCVD&S&BiMEIfcC 
VD&tCioT, W $5 0 0~1 5 0 OA, 0!|Afil 0 

o o A©xtt ( i m ©#s«a*m2 o 3 

*. ^tca^WtC»$ 5 0 0-2 0 0 OA, 09Atfl 0 
0 OA0gft%MR2 0 5^7XvcVDffil;<J;oT 

atr«. 

[0 0 6 9] -5-LT, Kfta^H2 0 5S«R»fcXy 
?>yi/T. #AK3*0ftffiLfc«M2O6&*j£9- 

[0 0 7 0] *l/T»JMsft»IW-**ll5c*-C**= 

MHHPf fc*tt«-y^r;i/©aiafttl 0 0 p p 
mT**. •£©#}, IMtoXSNUF*&ftt3£]Kfl2'-? 

SCttiD. *^2 0 7*t#e.n^. 
[0 0 7 1] £©&, ^flgTT4 5 0~6 0 0 

mmmz o aonsafcsfrs. hms«. -v>nvtM. 

•5. COflfctffa^OilgSj&gtt, 2 5 tfmglTSS. 
*fc*olSati6fe&fil»J«lil (ill) <fc&i*nr**c: 
t*«Sntl>5. (S3 (A) ) 
[0 0 7 2] VX*fcUT««LTV»*SffcS* 
K2 0 5£Rfc5&-f5. H©®. ««2 0 6©SffiCJgJ* 

JWRK2 0 8*»WW*. 

[0073] ci 03 (a) ©2 0 6-e^$nfc® 

«t»AtK:#«E-r *&, ttAftfiOft* 

nrv»*. ^n^©ffi«T«. -€-©*ra©««tcifciS!L 
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5 © - y $r;MRS©£&v>S«*t^* *)Wffimtmts. 
gathers. 

[0074] •?•©&, ^xvcvDfecto, y-rh 
fKWR&bTmrr«KA9a»ii2 o 9*1 0 0 oa© 
jpsc»jjrr*. (03 (b> ) 

[0 0 7 5] §[£ttV»T. Z/Xy^U>yStCi-3T. 

j?£3ooo~8oooa, mx\iQ 0 0 0A©7;P5 

n^A (0. 0 1~0. 2%©X#>v"7A££tr) & 

io r, y-f hmm2 1 o*»iatr*. (03 (o > 

[0 0 7 6] S&fc, £©7;l'5X'7A©«ffi©Sffi£ 

MUMslT. £B5fcBMb«M92 1 lftflwwa. -© 

-;MS«f Ty-f h«S2 1 OSUffitLTfT^. 
n5&fc03!2 1 l©JP3tJ2 0 0 OA-C&So 

^©Kfb#»2 1 Ha, &©-f:*>F-b:>yigfci3n 
t, *7-ty hy-<h«w*»ijrr5*3ta*©-e, 

(03 (D) ) 

20 [0077] jfcc. -f *>H-t>ytt (X^xvf- 
t>yfttfem5) ici^t, (v-x/f 

■fey-f K«* 2 1 0 i-£-©Mffl©&fcJI 2 1 1 

tux, BB&GmzKmmMm*?z*mv>> (i: 

THJB tSMniT*. F-fcf>y#X£UT, 7*XX 
-f> (PHj ) ftflJH, fttft«JEE£6 0~9 0 kV, 0!l 
Atf8 0 kVtr*. H-X»«1X10 15 ~8X10 
15 cm- 2 , flIAtf, 4xi0 ls cm" ! tn, £©*§ 
£. NS©**M&««2 1 2 £2 1 3&*j&3n«. 0 

jgCT©.t 5 fc77x-r xt k u ^xoH**wirr*T 

S nfc«ffif**»^V> j; 5 tr U -^««E*»ffiti ^ £*ta 

[0 0 7 8] *©a. 5f-3fe©fig»(C0;oT7-- 
40 JPSfrS. W— tf-^tLTtt, K r FX^->Vl^— If 
- (Sfi2 4 8nm, WW82 0nsec) *fflV»* 

#«, X*JP*— ***t2 0 0~4 0 0mJ/cm ! . 
Mtf2 5 0mJ/cm ! tU — i»0ffct)€r2~lO 
->a y h. WA«2 ->g v hflBWT*. CO I/— !f— 3C 

©A8iti^ics«« 2 o o~4 5 ot:estrio^-r-sc£ 

{CioT, »**«**U»T"bJ:V». (03 (E) ) 
[0 0 7 93 KV»T, ff$6 0 0 0A©8{fc^K2 1 

50 sec. xtf>a-y-f >yjscj:oTaMft#u 
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■i s h*ag2 1 5&&&u *B*¥«ft-r*. £©«k5 

0 A'®a9i««ttM (ITO» &j$KU 
[0 0 8 0] -5-LT> JMN8iMb2 14,21 5Kn> 

2 17, 2 1 8£»fifc-r£. l^JE©*jfig|8 

^tssot;, 3 o#07^-;i-£fTK tftswt 

£7?5V:/vhU?X©Bfg|IIIi&£^j£1-$o (03 10 
(F) ) 

[0 0 8 1] .Qltttfl6] **!M!tt7i'?*7*TMJ 

#©g|g©«g£^ Lfc±B0£ tkT. 
[0 0 8 2] Hfcfe^T. 6 lH#7X£«-e&D, 6 

-o-ofcttx-f y ^>ifm=Ft LTT F T)WE«*n 
T^«. Jl©H*il«OTFT*Birr*fc»©H5-f 39 

[0 0 8 3] H5-fA-fi«6 2KE«Sn*TFTtt 
S»ff«6 3fcE«*n4TFTttBI*WlO« 

6 3(cEgSn^TFTtt, H3fc*TT-FTtfflV>* 
[0 084] 

[8S£] *K5c**WAUTfi«THBI«BlTiaiMI:«tt 
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